(rieevuto il 24 Agosto t977; manoscritto revisionato ricevuto il 21 N o v e m b r e 1977)
HERNANDEZ (i) outlined a m e t h o d for constructing exact interior solution which might serve as sources for the Kerr metric; he later (3) reformulated his method making use of Boyer-Lindquist co-ordinates (4) and proposed a solution. Briefly, the Hernandez method consists of guessing certain arbitrary functions which appear in a generalization of the Kerr metric; the guessed metric matches the Kerr metric on a suitable surface (5) and, in the limit of no rotation, goes into the interior Schwarzschi]d solution.
Other generalizations of the Kerr metric which do not have the interior Schwarzschild as a limiting case may, of course, be written and examined (5.~).
Ultimately, one must calculate the physical components of the stress-energy tensor in a locally nonrotating frame (LNRF) (7) to find out whether one is dealing with a physically meaningful fluid. This calculation is very tedious even with the aid of a computer.
In this note we wish to point out simple tests which enable one to investigate and if necessary discard bad metrics without any loss of time. This method consists of (~) For the precise conditions, see, ~V. C. ]-IER,N'ANDEZ jr.: Phys. Rev., 159, 1070 (1967) . (~) J. B, HARTLE: Aslrophys. Journ., 150, 1005 (1967) gives t h e c o m p o n e n t s of the Ricci t e n s o r in his a p p e n d i x .
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Consider t h e stationary a n d axissymmetric line e l e m e n t
where t h e five m e t r i c functions v, % ~, #~ a n d #~ depend only on r a n d 0. In addition, t h e metric is a s s u m e d to be asymptotically fiat; t h u s at s p a t i a l infinity v, r a n d it: m u s t vanish. I t is easy to show (~) t h a t t h e red-shift observed at infinity for p h o t o n s e m i t t e d in a n L N R F a t (r, 0) is given b y
where L is t h e p h o t o n ' s c o m p o n e n t of a n g u l a r m o m e n t u m parallel to t h e s y m m e t r y axis a n d E is t h e p h o t o n ' s energy (both conserved a long null geodesics ) (s). F u r t h e rmore, (o is t h e a n g u l a r velocity of t h e L N R F as seen from infinity, while v can be considered t h e generM-relativistic g r a v i t a t i o n a l p o t e n t i a l (~). 4amr sin e 0 d~v:
In this case eq. (2) for t h e red-shift is
(5)
W h e n a 2 < m 2 t h e larger of t h e roots of A = O , r + = m -~ (m`'--a2) 89 is a n event horizon (z-> oo). The v a n i s h i n g of @`' for 0 = zt/2, r = 0, gives us t h e ring singula-, r i t y (4). The f u n c t i o n B is positive in t h e physical range of t h e variables except at 0 = ~t/2, r = 0, where it vanishes linearly, a n d therefore it does n o t affect z. Tile stat i o n a r y limit surface does n o t a p p e a r in eq. (5) since it is n o t a n e v e n t horizon for our photons. W h e n a ~ > m s, A ~ 0 in t h e physical range of t h e variables, a n d so there is no e v e n t horizon. W e h a v e a n a k e d singularity, a n d the red-shift at r ~ 0 is discontinuous w i t h respect to t h e angle; e.g., for L = 0 p h o t o n s b is ~ c o n s t a n t , q = 2m/b 3 a n d b > 2m. Line e l e m e n t (6) m a t c h e s c o n t i n u o u s l y to (3) on t h e closed 2-surface Moreover for a = 0 it becomes t h e interior Schwarzschild solution for ~ homogeneous sphere of perfect fluid of radius b. U n f o r t u n a t e l y it is easy to see t h a t line e l e m e n t (6) becomes complex in t h e physical range of t h e variables. The f u n c t i o n ] can be r e w r i t t e n as follows: and, likewise, becomes complex (it is i n t e r e s t i n g t h a t for 0 = ~/2, z is w e l l -b e h a v e d all t h e w a y to r 0).
Example I I I . Another interior Kerr metric.
Consider t h e line e l e m e n t (again in HERNA~DEZ (8) gives an e x a m p l e of an interior K e r r metric which for sufficiently small a n g u l a r -m o m e n t u m p a r a m e t e r a has only a co-ordinate singularity along t h e s y m m e t r y axis (0 = 0). It can be shown t h a t this singularity arises from the v a n i s h i n g of g~ ~ exp [2V~] . The circumference of a circle a r o u n d t h e axis of s y m m e t r y as measured in a L N R F is (7) 2~(g~) 89 ~ 2~ exp [9] ~ 2~r sin 0 exp [~(r, 0)], and therefore we see t h a t it is e x p e c t e d to v a n i s h at 0 = 0.
In conclusion, we would like to emphasize t h a t these tests can be applied to any m e t r i c of the form (1) w h i c h is asymptotically ]fat.
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